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ABSTRACT
Competing management priorities in peatland policy have become more critical as a result of growing demand for, and decreasing supply of, peatland ecosystem services. Disconnected policies that govern peatland ecosystem service use have resulted in a complex policy landscape in the UK, and unclear strategies with regards to ecosystem service trade-offs. This paper reviews contemporary policies relating to three broad categories of peatland ecosystem service (provisioning; regulating; and cultural), developed and driven at multiple levels (global to local). We argue throughout the paper that dealing effectively with trade-offs requires integrated policies, and we conclude by discussing the kinds of integrated policies that are beginning to emerge and may shape future peatland management.
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INTRODUCTION
In 1976, William Solesbury suggested that in order for an environmental issue to be prioritised within the political agenda, it must pass three tests, namely to: 1) command attention; 2) claim legitimacy, and 3) invoke action. Solesbury’s insight provides a useful framework for identifying the driving forces behind the recent rise of sustainable peatland management within the UK political agenda. 
The unique ecosystem properties of peatlands and inherent trade-offs involved in the management of their ecosystem services increasingly command the attention of a growing and diverse group of actors that have a stake in the ecosystem. To communities who live in areas dominated by peat habitats, ecosystem services contribute significantly to their livelihoods: whether directly from sheep and sporting enterprises, or indirectly from the visitors who come to enjoy rare habitats and wild open spaces. To others (from local to global scales), peatlands reduce downstream flood risks, provide clean water, and regulate climate (Bonn et al., 2009; Hubacek et al., 2009; Reed et al., 2009). However, peatlands have experienced a number of changes, some of which may compromise the future provision of ecosystem services. Government subsidies since World War 2 have altered peatlands by encouraging their drainage and altering sheep grazing levels. Grazing mainly by sheep and red deer in Scotland (with some goats), and mainly by sheep (with some cattle, ponies and red deer) in England, Wales and Northern Ireland has historically led to significant declines in the quality of peatland habitat condition, transforming species assemblages typically associated with bogs and fens into grasslands in many areas (National Ecosystem Assessment, in press). Afforestation and infrastructure development (e.g. wind turbines) on some peatlands have also had negative implications for biodiversity and carbon loss. The UK Climate Impacts Programme identifies upland peat bogs as particularly sensitive to changes in temperature and precipitation regimes, while many fen bogs (for example in East Anglia) may be threatened by sea level rise. On upland peats, hill farmers have experienced steadily declining incomes, with most farm businesses dependent upon agricultural payments to avoid making an annual loss (CRC, 2010). There is also a long history of peat extraction, primarily by the horticulture industry as a growing medium, predominantly in lowland raised bogs (Alexander et al. 2008).  Competing management priorities and ecosystem changes have serious implications for the ability of peatlands to continue providing society with benefits that it has come to depend upon (SAC, 2008; Reed et al., 2009; CRC, 2010). As trade-offs become more critical and the value of ecosystem services increases due to a combination of decreasing supplies and growing demands, issues surrounding the future of peatland management are likely to increasingly command the attention of policymakers and practitioners. 
The legitimacy of sustainable peatland management as an issue on the UK policy agenda has been provided through its links to a range of prevailing issues and areas of priority within the political system. Significantly, those pushing the issue of peatland management have successfully emphasized the significance of peatlands within key issue areas, such as climate change, biodiversity, food security, and cultural heritage. Within these, the valuable role that peatland ecosystems might play within society has been emphasised in a variety of different ways. The ecological value of peatlands and their economic relevance play are increasingly emphasized in attempts to address key political agendas through peatland management. Sustainable peatland management has invoked political action at multiple scales and is driven by multiple rationales. In recognising the value of peatland ecosystems, advocacy groups, differently concerned with climate change, wildlife conservation, and livelihoods and food security, are promoting a variety of policy options at international, national and devolved levels. The result is a complex political landscape in which overlapping targets, authorities and regulations push and pull peatland management in sometimes conflicting directions, and prescribe multiple management frameworks. However, awareness of management trade-offs is growing, and policy makers and regulatory bodies recognise the need for more integrated strategies for peatland management, that can more effectively account for the multifunctionality of these landscapes. 
In light of the growing pressures on, and changing nature of, peatland policy, this paper provides an overview of the current policy landscape and identifies future challenges and possible policy trajectories. Although it is impossible to provide a comprehensive overview of all policies that influence the management of peatland ecosystem services, this paper attempts to summarise the key components, and the complex interactions and trade-offs between policies, strategies and guidelines at international, national and devolved levels.
ECOSYSTEM SERVICES AND PEATLAND MANAGEMENT
Definitions of peatland in the UK tend to focus on soil type and depth or to infer peatland areas from dominant vegetation types that tend to be associated with peat soils. For the purposes of this paper, peatland is defined as areas of peat soils with an organic layer deeper than 40 cm in England and Wales or 50 cm in Scotland (JNCC, 2010a). Although we do not explicitly consider dry heath and grassland habitats on organic soils, we do consider degraded peat bog habitats where dry heath exists on deep peat, and recognise that it is sometimes difficult to distinguish between these degraded habitats and the habitats that are the focus of this review. Table 1 gives the contemporary total areas of three broad categories of peatlands in the UK – dry heath, bog, and fenland. Blanket bog is now the predominant type of peatland in the UK, particularly in the uplands of Scotland, Northern England, Wales and western Northern Ireland. Lowland raised bog was historically much more extensive but now is confined to small areas of river floodplains, heads of estuaries and other topographic depressions. Fens are peatlands which receive water and nutrients from the soil, rock and groundwater as well as from rainfall, and were once extensive in many lowland areas of the UK, such as East Anglia; however, the vast majority have long since been drained for agricultural use. 

Table 1: Area of Broad Habitat (‘000Ha) in the UK (2007)

Due to the difference in characteristics, these three peatland ecosystems are associated with their own particular combination of ecosystem services. For example, as is discussed below, whereas a dry heath system may have a greater potential for agricultural production, its carbon sequestration properties may be much lower than that of blanket bog. The ecosystem services concept recognises that human societies derive a variety of goods from both natural and managed ecosystems, and it has been widely used in putting a value on ecosystems (e.g. Costanza et al, 1997) and evaluating the impacts of environmental change (e.g. Worm et al., 2006). As such, the degradation of peatland environments is increasingly understood as being a reduction in the total value of ecosystem services which they provide. The Millennium Ecosystem Assessment (MA) provided a framework for categorising ecosystems services and drawing links between ecosystem services and human well-being (MA, 2005). The MA defines ecosystem services as: 

‘The benefits people obtain from an ecosystem, including provisioning services such as food, water, timber, and fibre; regulating services that affect climate, floods, disease, wastes, and water quality; cultural services that provide recreational, aesthetic, and spiritual benefits; and supporting services such as soil formation, photosynthesis, and nutrient cycling.’ (MA, 2005: xiii) 

Peatlands provide a wide range of ecosystem services (Table 1), in the form of provisioning services (e.g. meat from sheep grazing and peat extraction), regulating services (e.g. flood mitigation and carbon storage and sequestration) and cultural services (e.g. wild places for walking) as well as biodiversity, which is considered a cultural service in the Mountains, Moors & Heaths chapter of the National Ecosystem Assessment (in press). 
Table 2: Peatland Ecosystem Services. Source: adapted from the National Ecosystem Assessment, in press
It is not possible to maintain the equal provision of all ecosystem services in all peatlands due to the prohibitive costs of doing so, the varying needs and priorities of stakeholders over space and time, and the fact that some ecosystem services are mutually exclusive in the same location. As a result, peatland policy decisions inevitably involve trade-offs. For example, draining peat for agricultural production or peat extraction involves the trade-off of rare habitats and sequestered carbon for provisioning services such as sheep; equally, protected area designations trade the freedoms of certain socio-economic activities for the benefit of biodiversity conservation. This, of course, is a simplistic illustration of land use policy dilemmas, which, in reality, may involve complex trade-offs between multiple costs and benefits involving multiple actors, each characterised by their own stake(s) in the system, scales (temporal and spatial) of interest, and hierarchies of power and representation. It nevertheless serves to illustrate the management complexities and competing demands placed upon peatland areas. 
The growing influence of economic tools and approaches within international environmental strategies has contributed towards the popularisation of payments and trading schemes for incentivising environmental stewardship. ‘Payment for ecosystem services’ schemes (PES) are increasingly implemented  as least-cost ways to achieve environmental goals and to promote environmental management along the lines of market rationality, rather than such management being imposed through regulatory (e.g. designation) or fiscal (subsidy) means. Payments are already made for many peatland ecosystem services through the Upland Entry Level Scheme and Higher Level Scheme in England, Rural Priorities in Scotland and Glastir in Wales, in some cases, through the private sector. There may be opportunities to expand the range of services that these schemes currently support, and to elicit further engagement with the private sector to pay for some services (e.g. carbon, water and tourism) (DEFRA, in press). PES schemes rely on well-defined property rights, accurately modelled ecosystem processes (capable of producing accurate forecasts), adequate monitoring, and minimal transaction costs in order for the market to adequately capture the value of ecosystem services. Complex interactions between ecosystem properties and the co-existence of ecosystem services, as well as common property regimes (see Box 1) and the infancy (or lack) of relevant markets for many peatland ecosystem services, mean that relying solely on ecosystem commoditisation and free markets is unlikely to facilitate sustainable peatland management.  Furthermore, the need for government intervention and market regulation in PES systems means that they do not always represent cost-effective approaches to environmental management (Pagiola et al., 2005; Engel et al., 2008; Hubacek et al., 2010). 

UK peatland management is subject to a great deal of government and local authority intervention, and environmental stewardship is largely incentivised through government payments (which may or may not reflect the national economic benefits of the stewardship). For the time being at least, the onus is on the UK, devolved and local governments to determine priorities for peatland management and to negotiate trade-offs such that peatland management is sustainable for stakeholders at a range of different scales. In doing so, of course, they are not independent of European Union legislation and the priorities of international conventions and regulating bodies. However, it is necessary to recognise that societal preferences and needs for ecosystem services vary from location to location (Christie et al., 2011). The following discussion maps out the current policy landscape governing peatland management in the UK, as it relates to provisioning (we consider peat extraction and food production), regulating (we focus on the example of carbon sequestration and storage), and cultural services (we focus on biodiversity and heritage). The ways in which different policies, at different scales, incentivise and regulate land users with regard to the maintenance and utilisation of different ecosystem services are discussed, and some of the overarching policies and schemes which attempt to link together these disparate, and often competing, components of the policy landscape will be introduced and described.

PROVISIONING ECOSYSTEM SERVICES: PEAT AND FOOD PRODUCTION
The extraction of peat and the production of food (both livestock and crop production) are often considered as threats to the ecological condition of peatland ecosystems because of associated soil drainage and vegetation change. Since 1990, the Peatlands Campaign Consortium has pushed for a ban on peat extraction which, despite initial opposition from the horticulture industry, eventually led to voluntary agreements to stop extraction in some areas.  It also led to the development of government policy, first through the Minerals Planning Guidance on Peat (MPG13, 1995) and then through the UK Biodiversity Action Plan (1999), to set targets for reduced extraction and the development of alternatives (for a detailed discussion see Alexander et al. 2008).  A DEFRA (2010) study suggests that the UK horticulture consumes approximately 3 million cubic metres of peat per year, and that peat free media currently represents around 30 per cent of the horticulture growing media market. There is mixed opinion over the development and uptake of alternatives to peat in growing media, and argument over whether there will be a continued horticultural demand for peat in coming years (compare Schmilewski 2008 with DEFRA 2010). Recent consultation between DEFRA and a number of interest groups has considered the viability of voluntary initiatives for phasing out the use of peat in horticulture, particularly targeting the professional horticulture sector, as of yet, however, no dates, trajectories or mechanisms for the phase out have been determined. A report produced by the RSPB and a group of conservation organisations (2011) has called for the introduction of a tax levy on the sale of peat for horticulture in the UK, such that its price better reflects the environmental cost of extraction. 
The UK’s approach to peat extraction may face political challenge and pressure from elsewhere in Europe. In 2006, an amendment to the EU Resolution on a Strategy for Biomass and Biofuels (2006/2082(INI)) called for peat to be included as a ‘long term renewable energy source’ (Joosten, 2007).  However, the Global Environmental Facility and the IPCC do not classify peat as renewable because of the length of time it takes for it to accumulate after harvest (Joosten, 2007).  There is significant ongoing debate between interest groups as to whether or not peat should be considered renewable (Joosten, 2007; Heikkilä et al. 2007).  The major concern is that the classification of peat as renewable will inevitably provide a justification for those in support of increased extraction.
The Common Agricultural Policy, which drives food production policy in the UK, is increasingly shifting the emphasis of its agricultural subsidies away from the production of specific crops and towards whole-farm payments carrying farm-scale cross-compliance conditions, which are increasingly focused on good environmental stewardship, rather than simply on food production. The 2008 CAP “Health Check” encouraged further (but still not complete) “decoupling” of the CAP’s Pillar 1 payments (75% of the CAP total) from farm production levels, and potentially, therefore, from farming activity. There are calls for these payments to be made “fairer” in terms of equal access for Member States and for farmers with land holdings of different sizes, and perhaps to be further “greened” after 2013 via stronger cross-compliance criteria, such as ‘good agricultural and environmental condition’ (GAEC; emphasis added, since “and” might be read as ruling out some forms of peatland restoration).  The future and the funding of the CAP’s Pillar 2 and its current Axes – agricultural and forestry competitiveness, environmental land management, and rural diversification and quality of life, pursued via regional/national Rural Development Programmes (RDPs) – also remain uncertain (see below). Reform of the long-standing Less Favoured Area (LFA) regime is linked (being an Axis 2 measure) but is being separately negotiated, with an eye on defining “High Nature Value” (HNV) areas – such a shift in focus might be used to justify peatland restoration. Reform options for the CAP have been outlined in a recent communication paper (European Commission November 2010) and current discussion should lead to legislative proposals being made in summer 2011.
Restoration of blanket bogs (as is being targeted by the UK Government) will inevitably impact farming activity and productivity, as well potentially impacting neighbouring farmland by altering land access and increasing the incidence of parasites (e.g. ticks). Food 2030, the UK’s national food strategy, which emphasizes the importance of local food production and reducing imports, could represent a point of political contention with regards to peatland bog restoration plans. Lowland peat areas, in particular, currently make a significant contribution to the domestic production of fruit and vegetables. Recent research has indicated that pressures to increase domestic food production could result in increased livestock stocking rates and even shifts towards cultivation of food crops in some upland peat areas (Reed et al., 2009). There has been little research aimed directly at quantifying the impact of peatland restoration targets on food productivity, economic activity, and the livelihoods of land users and as such, potential trade-offs between provisioning and other services (supporting and cultural) are often not directly dealt with in peatland policy. 
The European Parliament’s Agriculture Committee (2010) has recently endorsed a “Future of the CAP after 2013” report by George Lyon MEP (from Scotland). This stresses “food security” as a priority in light of the 2008 spike in world food prices and rising world populations, but also agriculture’s role in climate change policy: “A reformed and renewed CAP will treat farmers as part of the solution to climate change, not part of the problem. This includes making sure the majority of farmers can join agri-environment schemes, encouraging the development of small-scale renewables and creating opportunities to produce carbon sinks from peat bogs” (Lyon, 2010).

REGULATING ECOSYSTEM SERVICES: CARBON SEQUESTRATION AND STORAGE
Recent research has illustrated the potential for peatlands to contribute significantly to reduced greenhouse gas emissions (Lindsay, 2010). Peat bogs comprise over half of the total terrestrial carbon in the UK (Chapman et al., 2009). Lindsay (2010) reviews the impact of peatland restoration on the carbon balance, concluding that intact peatlands are generally beneficial for the climate and store carbon, whereas degraded peatlands can have negative effects on climate because they can release greenhouse gases (carbon dioxide, methane and nitrous oxides) into the atmosphere.  This may be compounded if climate change results in warmer summers, as is widely projected for the UK (DEFRA, 2009), leading to further deterioration of vulnerable bogs through a lowering (or increased annual fluctuation) of the water table and peat surface subsidence. This process may promote carbon dioxide and methane emissions such that peat bogs are converted from carbon sinks to carbon sources (Updegraff et al., 2001; Whittington and Price, 2006). It is important to note, however, that  the sensitivity of peatland water tables to climate change (Worrall et al., 2004) and the effects of water-table draw-down on carbon dioxide, methane and nitrous oxide emissions are disputed (Ellis et al., 2008; Muhr et al., 2010). Uncertainty with regards to the influence of vegetation change (Belyea and Malmer, 2004; Bridgham et al., 2008) and the relative importance of fluvial carbon flux (Worrall et al., in press), means that one should not assume that peatland restoration, in all cases, will result in a carbon source being converted into a carbon sink (Worrall et al., in press). 
Restoration of 800,000 ha of peatland bog, as targeted in the UK Habitat Action Plan, could provide around 3.6Mt CO2-equivalent savings per year (Worrall et al., 2010). However, for a robust response to climate change, peatbog systems will need to be in as ‘active’ a state as possible, actively sequestering and storing carbon from the atmosphere (Lindsay, 2010). In a recent evaluation of the UK Biodiversity Action Plan (BAP), Christie et al. (2011) estimate that the carbon storage services of associated with BAP conservation activities in blanket bogs is worth £226 million per annum, representing a benefit: cost ratio of 5:1.
At the international policy level, the United Nations Framework Convention on Climate Change (UNFCCC) was extended via the Kyoto Protocol (which entered into force in 2005) to include mandatory limits on greenhouse gas (GHG) emissions. The European Union has been set a target to reduce its emissions of GHGs by 20% compared with 1990 levels by 2020, this does not currently include emissions offset by land use, land use change and forestry (LULUCF), however, this will be included if the conditions for a more stringent 30 percent reduction target can be agreed upon.  The Kyoto Protocol established a number of “flexibility mechanisms” that could in theory, and may in future, enable peatland restoration to be financed via international carbon markets. Indeed, at UNFCCC’s fifteenth conference of the parties (COP15) (2009) in Copenhagen, Denmark, draft rules were agreed, which could come into force from 2012, and specifically include mention of rewetting of drained peatlands (UNFCCC, 2010) this was further discussed at COP16 although a decision is yet to be reached as to whether the inclusion of peatland carbon storage should be voluntary or mandatory within national carbon accounting. However, if a peatland is drained for afforestation, GHG emissions from peat degradation are required to be reported under ARD (afforestation, reforestation and deforestation) activities that consider LULUCF activities related to changes in forested area. Overall, such selectivity of reporting requirements and emissions accounting sends out mixed messages to peatland managers about the value of certain management and land use strategies and their significance in mitigating climate change. 
The UK’s Climate Change Act (CCA), introduced in November 2008, sets the world’s first long-term legally binding target for net reduction of GHG emissions: to 80 % of levels recorded in 1990 in the UK by 2050. A more immediate target is to reduce emissions to at least 34 % of the 1990 level by 2020. The Act also establishes a system of successive five-year carbon budgets, specifying the total amount of GHGs that can be emitted over each budgetary period. Scotland’s Climate Change Act includes additional annual targets and requires regular reports on policies, programmes and adaptation plans. These greenhouse gas reductions feed into the UK’s commitments under the Kyoto Protocol. 
The Department of Energy and Climate Change’s (DECC) Greenhouse Gas Reporting Guidelines were introduced in 2009 as a precursor to mandatory carbon reporting which will be required for all large UK businesses by 2012, but they currently do not allow companies to use peatland restoration to offset their emissions. Standards would need to be set out in a UK Peatland Carbon Code as part of DEFRA’s Reporting Guidelines. This could draw on guidance and methodologies currently being developed under the Voluntary Carbon Standard (VCS) and in the UK Woodland Code, and would need to use models which link GHG emissions to proxy variables (such as water level, precipitation, temperature) and which can be adapted to various locations and restoration techniques. Settylmyer and Eaton (2010) have outlined the technical, legal, financial and organisational design that could form an initial basis for a future UK Peatland Carbon Code, and would be consistent with the demands of the VCS. UK companies who want to offset their emissions would be able to invest in peatland restoration, providing an important source of capital. Initial market research shows that there is significant demand from major UK corporations for being associated with UK-based schemes that deliver carbon-offsetting benefits (Rabinowitz and d’Este-Hoare, 2009). However, there remains the possibility that if carbon storage is prioritised and financially lucrative, the role and value of other (non-carbon) ecosystem services may be overlooked. 
There are a range of agri-environment management payments available for upland and lowland bogs, fens and reedbeds, covering management, restoration and creation (where appropriate), supplemented by one-off capital payments – e.g. for ditch blocking to restore blanket bogs. Grip blocking is now covered under the Uplands Entry Level Scheme (UELS) and Scotland Rural Development Programme (SRDP), and the UELS also includes payments for carbon storage in organic soils. Expenditure on peat-related management under Pillar II of the CAP is not always reported routinely or in a form that facilitates identification of specific actions. Nevertheless, as an example, Rural Priorities funding under the SRDP has approved just over £70K for dams in fens and lowland raised bogs, and almost £90K for dams in upland peat sites since 2008​[1]​.  More broadly, the SRDP has awarded £2.17m  for “Management of Wetland”, £0.39m for “Create, Restore and Manage Wetland”, £0.26m for “Management/Restoration of Lowland Raised Bogs”, £3.72m for “Water Margins and Enhanced Riparian Buffer Areas”,  £0.14m for “Management of Flood Plains” and £0.39m for “Buffer Areas for Fens and Lowland Raised Bogs”.
Scotland aspires to increase its woodland area to 25% of its land area (Scotland Forestry Strategy 2006), but the strategy guiding this expansion recognises the carbon sink value of peatland, and indicates that expansion is likely to be focused away from the deeper peat and on to lower-quality agricultural land, offering net carbon sequestration potential. In Scotland, England and Wales, deep peat areas and peatland habitats in good condition should remain protected, but there is still likely to be pressure for afforestation of shallow peat and peaty mineral soils, particularly where habitats are degraded or of lower scientific interest (e.g. no rare/endangered birdlife). In this context, there is no commonly agreed definition of deep peat. Forestry Commission Scotland recently adopted a 0.5 m depth threshold replacing the 1 m threshold in use since 2000, but this is under review. As existing forests on peatland mature, decisions on whether to replant or restore will be taken. In each of the four UK countries, policies are in place allowing woodland removal for purposes including the restoration of peatland habitats. 
Dissolved Organic Carbon (DOC) in streamwater leaving peatland catchments create significant costs for water companies charged with removing colour from drinking water supplies and keeping DOC levels below acceptable thresholds. On land owned and managed by water companies, it may be possible to manage the land to ensure the desired water quality. However, this may not be possible in common property areas or where land is owned or tenanted by different people. However, there is evidence that farmers would be prepared to alter land management practices to improve water quality in return for compensation levels of between £1 and £10 per hectare per year (e.g. grip blocking and reducing levels of fertiliser and farm yard manure application) (Beharry-Borg et al., 2009). OFFWAT are already paying for clean water via changes in peatland management by funding United Utilities’ Sustainable Catchment Management Programme (SCaMP) in Bowland and the Peak District​[2]​. This has included large-scale blocking of drainage ditches (grips) and re-vegetation of bare peat (both on blanket bog), cessation of burning and the introduction of more sustainable grazing regimes. However, the legal requirement to get rivers into “good status” under the EU Water Framework Directive means that some of the responsibility for incentivising land management change will shift towards land owners and away from private water companies.
In spite of growing policy interest in payment for environmental services by several EU Member States (both more generally and in peatlands specifically), accurate and spatially explicit non-market benefit estimation procedures have yet to be devised that could inform such payment schemes. However, lack of accurate benefit estimation has not deterred other policy initiatives, and such measures may emerge if enthusiasm for land-based climate change mitigation remains, and advocates are able to raise the profile of peatlands in achieving this. The legitimacy of such strategies will also depend on robust science and general agreement about the quantification of carbon stores in peat and the influence of land use change on these stores. It is important to realise that, as technology changes and develops, the nature of the climate change problem is also likely to alter, and managing peatlands in ways that prioritise carbon storage may not always represent an economically viable strategy for land managers. The economic situation is further complicated by the fact that such management may have mixed consequences for biodiversity (a non-market commodity) and result in losses for (marketable) agricultural/forestry productivity (e.g. where it entails the restoration of agricultural land into peat bogs).
CULTURAL ECOSYSTEM SERVICES: BIODIVERSITY AND HERITAGE
Peatlands are areas of high biodiversity value and contain a number of rare habitats, which, for many, represent a part of the natural and cultural heritage of their localities. The vegetation composition and structure of peatlands, creates nesting and feeding habitats for a unique assemblage of birds. Peatland bogs in the UK are populated by twelve species of breeding bird that are on the Red List of Birds of Conservation Concern for the UK (including the Common Scoter Melanitta nigra, Black Grouse Tetroa tetrix, and Hen Harrier Circus cyaneus) and several species listed within Annex 1 of the European Commission Birds Directive (including Merlin Falco columbarius, Peregrine Falco peregrinus, and Golden Plover Pluvialis apricaria) (see Littlewood et al. (2010) for an overview).
Targets set for 2020 under the Convention for Biodiversity (CBD) offer an opportunity to protect biodiversity that contributes to ecosystem resilience and to carbon storage and sequestration (target 15). Some international NGOs (e.g. Global Witness) have demanded that biodiversity, specifically in forests and peatlands, should be safeguarded and restored, while, within the UK, NGOs (e.g. Wildlife and Countryside Link) have suggested that in addressing the major threats to biodiversity, it is important to prevent the loss of carbon-sequestering habitats. Internationally, the CBD is working closely with the Ramsar Convention on Biodiversity in Wetlands, via a Memorandum of Cooperation (1996) and a series of Joint Work Plans. The scientific advisory bodies of both the CBD and Ramsar convention regularly attend and participate in each other’s meetings and work, while indicators for assessing progress towards the 2010 biodiversity target and the Global Biodiversity Outlook 3 have included input from Ramsar. Such activities help the CBD to remain relevant to the specific conditions of wetlands and peatlands.  
Protected areas in EU peatlands include Special Areas of Conservation (SACs) and Special Protection Areas (SPAs), both part of the Natura 2000 network and designated in accordance with the European Union’s Birds and Habitats Directives respectively. Recent discussion in the Utrecht Law Review (Cliquet et al., 2009; Dodd et al., 2010) has focussed on the extent to which these two Directives can legally be used to tackle the more dynamic challenges of climate change. In theory, the European Landscape Convention (ELC; a Council of Europe, not European Union, responsibility), which came into force in the UK in 2007, could be used to tackle biodiversity issues at the sorts of scales necessary to facilitate adaptation to climate change. So far, it has had limited legislative or administrative influence. However, it does impose an obligation upon policy makers to actively involve the public in the development and management of all landscapes (Conrad et al., 2011). This may therefore act as a potential bridge for a more citizen-led approach to peatlands and their management.

National designations include Sites of Special Scientific Interest (SSSIs – ASSIs in Northern Ireland) and National Parks, which use a combination of habitat conservation and species conservation measures to attain the goal of “favourable condition” or “favourable conservation status” (Cliquet et al., 2009). Most existing and candidate Natura 2000 sites are designated as SSSIs/ASSIs (Williams, 2006), and it is SSSI legislation and policies that are being used to achieve the Natura 2000 requirements. SSSI legislation dates from 1949, but was significantly strengthened in 1981 and 2000, and protects peatland by prohibiting damage, by restricting property rights through a process of notification/consent for changes in management, and through special requirements when planning consent is sought for a change of land use. If these safeguards are breached, the nature conservation agencies have powers to prosecute, serve management notices, and, as a last resort, compulsorily purchase the land. In 2004, the UK Government, with support from the devolved administrations, set targets for 95% of designated land (A/SSSIs, SACs and SPAs) to be in 'favourable' or 'recovering' condition. The 95% target is defined separately for each of the UK countries, either by area or by number of features. Designation itself is designed to protect A/SSSIs from ‘active’ damage (Box 2) but it cannot necessarily secure the management improvements needed to achieve favourable status.  Latest reports on this indicator suggest that this target is proving difficult to achieve - in 2009, 67% of SACs, 82% of SPAs and 82% of A/SSSIs in the UK were in favourable or recovering condition (JNCC, 2010b).

All higher-level agri-environment contracts are prepared with input from specialist advisers, and, in the assessment of applications, priority is given to Natura 2000 habitats and species, A/SSSIs and BAP habitats. In England, local targeting statements are published to guide potential applicants. For example, the Higher Level Stewardship (HLS) target statement for the North Pennines includes as a priority the ‘maintenance/restoration of important areas of … heather moorland (including blanket bog and heathland particularly where golden plover, merlin and hen harrier are present)’ (Natural England, 2008). From 2012, the existing agri-environment and Less Favoured Areas (LFA) schemes in Wales will be replaced by one scheme​[3]​, offering farmers additional points at entry level if they apply on the basis of target habitats within each of 10 regions – and blanket bog is identified as an entry-level priority in four of these regions. 
Agri-environment payments provide an effective way of paying for peatland management and restoration at the farm scale, whilst leaving scope for ‘top-up’ nature conservation payments on A/SSSIs if needed. Delivering effective higher-level agreements necessarily involves specialist staff, as does monitoring and evaluating the impact on the ground. The EU funding on which the schemes depend is secure only until 2013, and the national co-financing and state aid payments will, like all UK public expenditure, increasingly have to be justified as essential. Because there is no likelihood of rolling back EU Natura 2000 legislation and no other source of EU funding to support management of these sites, it is fairly certain that some EU funding will continue to be available for managing SACs and SPAs. Agri-environment payments are expected to continue after 2013, but not necessarily in their current form. Under the Europe 2020 Strategy​[4]​, payments are likely to be more closely tied to climate change mitigation and to soil and water conservation, and to place a greater onus on land owners to utilise new economic opportunities (i.e. PES schemes) as alternative funding mechanisms. 
National Park designation provides some protection for some peatlands outside A/SSSIs, as consent is required for agriculture or forestry work on areas of the National Park mapped as ‘moor or heath’, which in practice includes bog habitats. National Park Authorities act as local planning authorities, and have powers to make agreements with farmers, provide habitat management advice and engage visitors in appreciating the importance of the characteristic habitats and landscapes of the Park. A significant proportion of English and Welsh peatlands are already in National Parks (approaching half of all peatlands), but only a relatively small proportion are in the two National Parks in Scotland. Data is not available for Northern Ireland. Again, new National Parks can be established (e.g. the Scottish Campaign for National Parks and the Association for the Protection of Rural Scotland are currently campaigning for the establishment of three new National Parks in Scotland by 2015), and the boundaries of National Parks can be revised through consultation with affected communities. However, this is usually a long process and seldom happens.
Many UK peatlands are designated under local landscape designations (LLDs), such as National Parks and Areas of Outstanding Natural Beauty, Green Belts and National Scenic Areas (Scotland)) (Bishop et al., 1995; Scottish Natural Heritage and Historic Scotland, 2005; Scott and Shannon, 2007). LLDs have been defined as being “of at least county importance for reasons of their rarity, representativeness or variety” (Cobham Resource Consultants, 1993: 3.14). Scott and Shannon (2007) argue that current evidence suggests that LLDs are failing to deliver significant benefits in terms of conservation and rural development because of ‘a lack of public awareness, incentives and structures for effective management’ (Scott and Shannon, 2007: 258). As a consequence of capacity issues, local designations, which are operated by local authorities, are often driven by insufficient research and a lack of analysis into conservation and development benefits at the planning stage (Scott and Bullen, 2004; Scott and Shannon, 2007).
Dodd et al. (2010) argue that the aim of protected area designation should be to remove current pressures that are likely to accelerate the deterioration of habitats vulnerable to climate change, and to enhance the conditions of these habitats. In stakeholder workshops, as part of the "Upland Solutions" project, Scotland's Moorland Forum identified concerns about the effectiveness of designation in protecting peatland habitats and species. Participants cited an example of a Special Protection Area that they believed was failing to achieve the objectives of designation.  As the population of the protected species (particularly ground-nesting birds) had rapidly declined, participants questioned restrictions over the control of predator birds and the processes for reviewing the effectiveness of designations (Scotland’s Moorland Forum, in prep.). The effectiveness of designation policies may well change as climate change affects habitats and nesting, breeding and migration behaviour. For example, the dates of the peatland heather burning season were reviewed in England and Wales by a Science Panel established for DEFRA to check whether they should be revised to match changes in bird breeding seasons due to climate change, and, although no reason was found to change the dates, this will remain under review. 
The UK BAP was established under the Convention on Biodiversity (CBD); it identifies priority habitats and species, and focuses resources to protect these both within and outside designated areas. Priority habitats include a number of peatland habitats, for example: upland flushes, fens and swamps; lowland fens; lowland raised bog; and blanket bog. Action plan objectives in turn help to steer central government funding and guide local authority activities. The UK BAP recognizes that conservation of existing peatlands through the sustaining of ecological functions within designated areas will be crucial, and that it may be necessary to enlarge protected areas to enable habitat creation to support adaptation. However, greater flexibility will also be needed in the management of protected areas in order to respond to changes in flora and fauna associated with climate change. Classification of new protected areas may also be required. Dodd et al. (2010, 148) recommend a package of site protection, habitat creation and key management measures for species and habitats in order to ensure a desirable level of  ‘climate change proofing’. In addition, Cliquet et al. (2009) recommend greater focus on ecological restoration, to address ongoing deterioration of key habitats (see Benayas et al., 2009), as in the example of the Moors for the Future project​[5]​ in the Peak District National Park, and measures to ensure connectivity between protected areas.
The limits that protected areas place on economic activity and agriculture, and therefore on the provisioning services of the ecosystem, mean that land users should be compensated or incentivised by payment at least equal to their forgone income, and the enforcement of restrictions represents an additional cost. Despite the emphasis in both EU and domestic policies on the conservation status of peatland and other important habitats, the only dedicated EU environment budget is LIFE+, which supports Natura 2000 management through the dissemination of best practice techniques, know-how or technologies, awareness-raising, information and communication – but does not provide funds for day-to-day or year-to-year management. In practice, the UK Government relies on the EU’s Common Agricultural Policy (CAP) budget to co-fund the maintenance of terrestrial A/SSSIs, SPAs and SACs through agri-environment payments under the four UK Rural Development Programmes.
The establishment of biodiversity markets has been suggested by some (Jenkins et al., 2004) as an economically efficient mechanism for replacing designated conservation zones, particularly in light of limited environmental budgets. However, the need for regulation and monitoring of such markets leads to questions about the economic efficiency of such approaches. Furthermore, biodiversity is quite different to other ecosystem services as it is not easily characterised as a provisioning, cultural, supporting or regulating service. As such, its “service” users (beneficiaries) are difficult to identify, and it cannot accurately be valued within a utilitarian framework, because of its intrinsic value. There is some direct demand for biodiversity in the form of those who require access to species and habitats (i.e. tourists, ecologists, hunters), but this direct demand is unlikely to capture the full value of biodiversity, and if solely relied upon to economically justify conservation, it risks having the opposite effect. Even using indirect market mechanisms (e.g. by linking corporate social responsibility to the conservation of biodiversity) to stimulate indirect demand may be insufficient without additional government financing. It is also important to recognise that certain biological components of peatlands are unwanted and negatively valued by the majority of stakeholders, including, for example, invasive species and destructive insects (e.g. Lochmaea suturalis). The challenges associated with biodiversity markets mean that such initiatives remain much less well developed than similar schemes for more conventional ecosystem services (e.g. carbon sequestration and water management), and it is likely that both central government and local authorities, though restricted by their budgets and driven by European targets, will continue to intervene in biodiversity conservation efforts in future peatland management. 

CONCLUSIONS: TOWARDS MORE INTEGRATED POLICY TO PROTECT AND ENHANCE PEATLAND ECOSYSTEM SERVICES
Trends within the three categories of ecosystem services and the variety of policy frameworks reviewed above underscore the need for integrated approaches to ecosystem service management, in order to effectively find a sustainable compromise between conflicting agendas and negotiate complex trade-offs.
Although there are some overarching policy targets at UK (and/or EU) level (e.g. for Natura 2000, GHG emissions, water quality), there is no single authority responsible for peatland policy at UK level. The Joint Nature Conservation Council (JNCC) are able to provide a strategic overview nationally, but the relevant departments of the four separate administrations determine the strategic priorities, how funding is allocated, and detailed polices for peatlands. National co-ordination of peatland policy would be an ambitious goal, given the many international, European, national and sub-national policy drivers that influence how peatlands are governed and managed. 
In Scotland, however, the government has recently launched a Land Use Strategy (LUS) for all land, rural and urban, which was published in March 2011 following consultation on a draft released in autumn 2010.  The aim of the Strategy is to identify how Scotland can produce enough food, develop its renewable energy capacity, maximise its carbon storage potential, and protect its landscapes and habitats in a sustainable way. Although discussion of peatlands within the LUS is predominantly restricted to their carbon sequestration potential, the LUS delivers a strong message that sustainable land use should be based on the principle of delivering multiple ecosystem service benefits, explicitly stating that:
Land use decisions should be informed by an understanding of the functioning of the ecosystems which they affect in order to maintain the benefits of the ecosystem services which they provide.  (Scottish Government, 2011)
The LUS makes clear reference to the need to restore land that has ceased to deliver the ecosystem services to which its ecology is primarily suited. Overall, the LUS is likely to promote the agenda of carbon sequestration within peatland management, whilst emphasizing the need for priorities to be determined at local scales, based on an understanding of the relative values of ecosystem services for multiple stakeholders. It is accepted that this will be an evolutionary process; the LUS has been produced in a very short space of time, and there has beens insufficient opportunity to consider all aspects in the depth required to be able to produce an all encompassing document.  However, such a strategy is an unprecedented move in the UK, and for the first time it will allow an opportunity to develop a policy to protect the peatland resource alongside complementary and competing land uses. In turn, this could be used to inform similar approaches at other levels (see for example the Commission for Rural Communities 2010 recommendations for integrated strategy for the management of England’s uplands). 
DEFRA’s 2007 report, which outlines a ‘more integrated framework for policy-making’ that emphasises the importance of reflecting the holistic value of ecosystem services within decision-making (DEFRA, 2007), is indicative of the direction in which peatland policy in the UK is heading. The increasing demands placed on (and the threatened supply of) the important benefits that peatlands offer to society, means that the management of these valuable peatland ecosystem services is increasingly being prioritised within UK policy across a range of issue areas. Capturing the value of multiple benefits through a multi-stakeholder, utilitarian framework, however, will necessitate engagement with complex trade-offs that cannot be resolved through market mechanisms alone. Whilst national and EU-based rural development plans increasingly highlight peatlands as priority habitats for biodiversity and carbon storage, pressures on these ecosystems are likely to arise from attempts to increase forest cover or from combined market and policy-driven support for more intensive farming to promote food security. Designated conservation zones are likely to remain shielded from these pressures, but achieving an appropriate balance of ecosystem service management in UK peatlands will necessarily require the negotiation of conflicting values under changing and uncertain pressures. Climates, ecological responses, and markets are all integral to achieving sustainable and integrated management but are difficult to model and predict with certainty. Flexible mechanisms that emphasize continuous stakeholder consultation and participation, as advocated within the Scottish LUS, are likely to represent an essential component of integrated peatland policies. Given the complexity and multi-functionality of peatland environments, deliberative approaches that combine both local and scientific knowledge may be necessary to develop acceptable, adaptable and durable policy solutions.
The fragmented nature of the policy landscape that governs the forms of land use and management that influence peatland ecosystem services in the UK may hinder such deliberative policy development. This review has attempted to unpick its complexity and link together the disparate components of the policy landscape, using the ecosystem services framework. In order to improve clarity, transparency and direction within UK peatland policy, we welcome the recent trend towards more integrated national and local strategies. As budgets and economies exert increasing influence over peatland management, it is essential that integrated management strategies go beyond simply heralding the multiple ecosystem service values of peatlands, and include more detailed consideration of financing mechanisms for, and the social and economic impacts of, their management. As political attention increasingly focuses on climate change, biodiversity conservation, food security and the national economy, the trade-offs involved in peatland management are becoming increasingly politicised and critical. Now is the time for political engagement with, and sustainable strategies for resolving, these difficult trade-offs.
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Table 1: Area of Broad Habitat Types (‘000Ha) in the UK (2007).














Table 2: Peatland ecosystem services (adapted from the National Ecosystem Assessment, in press)


Provisioning services:	Food - livestock: peatlands are usually considered poor quality agricultural land due to soil conditions, water logging and topography, and so is mainly used for livestock grazing (mainly sheep, but some cattle at lower altitudes). Some areas have been limed and fertilised to create improved grasslandFood – game: sporting estates provide game e.g. grouse and venisonFibre: wool is a by-product of sheep production and has little commercial value, though it may become increasingly important as insulation in futureLifestyle and other products: for example bog myrtle as an ingredient for midge repellent, heather honey, heather tea and heather cutting for mulch or restoration of bare peatPeat extraction: localised and primarily for horticultural use in England. Three million cubic metres of peat are extracted for horticultural use annually according to Defra (2010)Mineral and coal extraction: quarries and open-cast mines have replaced some peatlandsDrinking water: 68% of UK drinking water comes from surface water sources (DWI 2008; DWQR 2008), mostly from the uplands, many of which are peatlands
Regulating services:	Climate regulation: peat soils represent the UK’s largest terrestrial carbon store. In an active, peat-forming state, these soils are carbon sinks. The high altitude of many peatland areas makes them suitable for the generation of wind energy Flood risk mitigation: there is limited evidence about whether peatlands attenuate or exacerbate downstream flooding. There is evidence that restoration of degraded peatland can reduce steam peakflow and hence may reduce downstream flood risk at relatively small spatial and temporal scales, but more research is needed to provide evidence about the effect of peatland restoration in the longer term and at a landscape scale Wildfire risk mitigation: wildfire risk can be reduced on appropriately managed peatlands (controlled burning, fire breaks, and re-vegetating or raising the water table on degraded peat soils)Water quality regulation: appropriate management of peatlands (e.g. grip and gully blocking, revegetation of bare and eroding peats, sustainable grazing levels) can regulate water quality by reducing the concentration of Dissolved Organic Carbon and Particulate Organic Carbon (from erosion) reaching steamwater, with benefits for water treatment and reduced sedimentation of rivers and reservoirs




Box 1: Common Property Regimes
Common property peatlands represent unique policy challenges (Quinn et al. 2010).  Most of the UK’s peatland is under serious social, economic and environmental pressure, with smaller numbers of rights holders using the land, rapidly changing patterns of grazing pressure, and stagnating formal and informal institutions. The Commons Act 2006 provides the first national legislation in England and Wales for the improved management of common land by formally constituted commoners associations (Rodgers, 2009). In Scotland, the most common form of common land is crofting common grazings, of which there are over 800 administrative units covering approximately 5,000 km² (Crofters Commission 1999). Within England and Wales, commons have a legacy of informal regulation and management (Rodgers, 1999).  Where Commoners’ Committees or Associations existed, they largely relied on voluntary compliance or byelaws under the Law of Property Act 1925.  This lack of formality and statutory identity created a significant barrier for maintaining and enhancing the conservation value of commons, for example, through entry into management agreements and agri-environmental schemes (Wilson, 1997; Rodgers, 1999; Short and Winter, 1999; Short, 2000). Given Dartmoor’s extensive area of peatland resources and protection implicit within National Park designation, the Dartmoor Commons Act 1985 is illuminating as a precursor to the 2006 Commons Act.  The Dartmoor Commons legislation was developed in response to conservation concerns over selective overgrazing, winter feeding and sporadic burning regimes. Dartmoor National Park Authority and the Dartmoor Commoners Association, in league with other conservation, agricultural and recreational stakeholders, acted as a formal body (the Commoners’ Council) for improved management. Formal protocols were established for improved management, prohibiting winter feeding and regulating the number of animals that could be turned out to graze. This allowed the Commoners’ Council to participate in agri-environment schemes and produce a management plan (Scott, 1986).  Some 18 years later, it was interesting to note that the Commoners’ Council had had mixed success, with issues of free riding, enforcement, corruption (resulting in resignation of the Chairman) and outstanding membership fees featuring high on the agenda (Scott et al., 2004). 

Box 2: SSSI legal obligations for landowners and public bodies
The 1981 Wildlife and Countryside Act provides for the notification and confirmation of Sites of Special Scientific Interest (SSSIs) – these sites are identified for their flora, fauna, geological or physiographical features – by the country conservation bodies in England (Natural England) and Wales (the Countryside Council for Wales). In Scotland similar powers are afforded to Scottish Natural Heritage under the Nature Conservation (Scotland) Act 2004 and in Northern Ireland the Council for Nature Conservation and the Countryside have powers under the Environment (Northern Ireland) Order 2002) to designate Areas of Special Scientific Interest (ASSIs).








^1	  Data provided by the Scottish Government Rural Payments and Inspections Directorate, 30 July 2010
^2	  http://unitedutilities.co.uk/scamp.aspx
^3	  Details of the Glastir Regional Package approach are available at:http://wales.gov.uk/topics/environmentcountryside/farmingandcountryside/ruraldevelopment/axis2/glastir/glastirregionalpackage/?lang=en
^4	  http://ec.europa.eu/eu2020/index_en.htm
^5	  Moors for the Future is a collaborative partnership between the Peak District National Park Authority, the National Trust, Natural England, United Utilities, Severn Trent Water, Environment Agency, Yorkshire Water, Derbyshire County Council and RSPB working to restore damaged and degraded peatland in the Peak District and South Pennines. http://www.moorsforthefuture.org.uk/
